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The model code is published on https://zenodo.org/communities/indecol/ and available at https://github.com/kswiebe/FEMRIOv1_EXIOfuturesIEAETP.
Global closure of the system
The system is closed at the global level for value added, i.e. value added remains equal to global demand as we do not (yet) model rebound effects in this purely demand driven model. Figure S1 shows the deviation of value added by country in the 2-degree scenario compared to the 6-degree scenario. For most countries, the effect is (GOVE) and gross fixed capital formation (GFCF) depend on GDP growth from the exogenous scenarios. The relation between the development of these categories and GDP has been econometrically estimated based on the constant price time series data (1995 to 2014) available in EXIOBASE as specified in Equation (3) in the main paper. Note that the estimation is done in levels and not in first differences, as the former gives more stable modelling outcomes.
Household consumption has been estimated in per capita values, i.e. Equation 3 is expressed in per capita terms, i.e. divided by the country's population (POP):
Total household consumption is then calculated by multiplying the estimated per capita consumption with the UN World Population Prospects -medium variant. For the projections, the GDP values for each country grow with the exogenous GDP growth rate available from the scenarios. Figure SI2a and Figure SI2b show the development of core macro-economic indicators for the largest countries in this model for the two scenarios. Note that the final demand components have the exact same development, and the differences between the value added components are minimal as described in Figure SI1 . 
Household consumption model
In order to determine the impact of changes in total household spending (HH) on the shares of households spent on the different products, we estimate a general form of the log-linearized Perhaps Adequate Demand System (PADS) (Almon, 2011) for each country. In addition to real income, the PADS specification includes relative prices of all products and a linear time trend as explanatory variables for household expenditure on a certain product. Thus, it allows separating between income elasticities of demand on the one hand and own and cross-price elasticities on the other. The model is estimated as a log-log regression model using the Generalized Maximum Entropy (GME) estimator developed in (Golan et al., 2001) , which is much more robust in the case of small samples 2-Step Least Squares estimators. We estimate each country-specific PADS model using data from the final demand matrix of EXIOBASE products are aggregated into 21 product groups. The expenditure out of total household budget on the 21 product groups are calculated from the data in current prices. Relative prices for the 21 product groups are calculated from the EXIOBASE data in constant and current prices. The product shares within these 21 groups are assumed to be constant, unless other information is available.
Investment in renewable energy technologies
Investments into renewable energy technologies do not only involve investment into the technology itself, but the projects need to be planned (other business activities), insured, foundations and other infrastructure need to be build (construction) and the new technology needs to be connected to the grid (construction and electrical machinery and apparatus).
Therefore, the total investment costs are spread across several products/industries in the gross fixed capital formation vector, using the shares specified in Table SI1 . based on methodologies developed, reviewed and used in e.g. (Cooper et al., 2016; Rose, 1984; Wiebe, 2016; Wilting et al., 2004; Wood et al., 2017) and described in detail in (Wiebe, 2018) 1) The multi-regional matrix is collapsed to national tables.
2) For each industry in each country that undergoes technological change, the corresponding input-coefficient vector and the value added coefficients are extracted from the table. 3) For each of these, the input coefficients and value added coefficients are altered according to change that is modelled. They still need to add up to one, to comply with the row-column balance constraints. If the changes result in a value of the sum different from one, the entire vector is rescaled, either only the intermediate or (or and) the value added coefficients, depending on the modeler's aim. The combination of benchmarking, changing those coefficients where there exists information, and scaling has already been used by (Leontief et al., 1977, p. 24) to ensure that the sum of the scaled coefficients give the desired column sum, i.e. 1 for the sum over all intermediate input coefficients (domestic and imported) and the value added coefficients. 4) Using the balanced total and bilateral import shares the coefficients are split into the multi-regional table. 5) This new multi-regional table of direct coefficients is then used to calculate the multiplier matrix, i.e. the Leontief inverse, and subsequently production by industry, value added by industry and the socio-economic and environmental impacts.
Note that this is a demand-driven model, where production by industry, vector , is determined by projected future final demand,y, and the adapted multi-regional intermediate inputs matrix, using the usual Leontief equation = ( − ) −1 , or in case of the MRSUT system the compound Leontief inverse. As long as the column sums of the intermediate coefficient matrix
and the value added coefficients add up to one, the corresponding multi-regional table fulfills the row-column balance criterion. This also ensures that the general balance of an economy is kept: GDP from the consumption side (household, government, investment and net-exports) equals GDP from the production side (gross value added).
Changing material and energy inputs
The change in energy or material intensity of non-extracting industries can be estimated based on the physical environmental extensions and the resulting growth rates are then applied to the intermediate input coefficients as well.
The lower bound of the intensity, i.e. material or energy per unit of industry output, is equal to share is applied to a hypothetical EV production vector, where 45% of the inputs come from electrical machinery and apparatus and all remaining inputs are scaled accordingly.
Infrastructure investments for electrical vehicles such as large power outlets are not considered.
IEA Energy Technology Perspectives
We use the scenario specifications from International Energy Agency, Energy Technology
Perspectives 2015 -www.iea.org/etp/etp2015 (IEA, 2015) . GDP growth and population are the same across scenarios "as a means of providing a starting point for the analysis and facilitating the interpretation of the results" (https://www.iea.org/etp/etpmodel/assumptions/).
Country and region coverage
The scenario specifications are given for WORLD, OECD, NonOECD, ASEAN, Brazil, China, European Union, India, Mexico, Russia, South Africa, United States. For the more detailed EXIOBASE country list, the growth rates of the corresponding regions are taken.
GDP growth in the IEA ETP is assumed to be the same in the different scenarios (6 degree, 4 degree and 2 degree). For GDP growth until 2022, we use additional country-specific information from the International Monetary Fund (IMF). Table SI2 shows which of the data is used and gives a reason why the data have or have not been used in the scenario implementation. The data is available for the countries and groups of countries listed above and for the following energy carriers: Oil, Coal, Natural gas, Nuclear, Biomass and waste, Hydro, Geothermal, Wind, Solar PV, Solar CSP, Ocean, Hydrogen, Other. Energy efficiency improvements are implemented according to the scenarios using relative growth rates in both the intermediate input coefficients and the environmental extensions. Final energy demand of the economy grows at a lower rate than the economy. The IEA EPT gives fuel specific final energy demand for electricity and heat generation, the industry sector, nonenergy use, the transport sector, and buildings, agriculture fishing and non-specified other. We change the use coefficients related to the different fuels for all the industries. The concordance between the IEA EPT data and the EXIOBASE industry classification is displayed in Table   SI3 . Figure SI3 shows how the model results compare to the scenario data. For most countries/regions, the expected decrease in CO2 emissions is exactly what has been expected.
Energy and emissions data
The lower reduction in Brazil is due to the global increase in demand for biofuels and the constant trade structures, with a large part of the demand for crops for biofuels being satisfied by Brazil. For India, given the assumption of constant trade structures, the global demand for relatively energy-intense products remains directed at India. This is in particular driven by the demand for steel, where we do not model a change in the technology used (currently mainly emission-intense direct reduced iron in electric arc-furnaces). 3 EXIOBASE: fossil fuel and metal stressors 
